Glutathione efflux induced by NMDA and kainate: implications in neurotoxicity?
Neurotoxicity in acute as well as chronic neurological diseases may be partly mediated by oxidative stress caused by overactivation of glutamate receptors. A key component of the cellular defense against oxidative stress is reduced glutathione. In our earlier work, we have shown that ischemia in brain induces increased efflux, elevated metabolism, and decreased tissue concentrations of glutathione. In this study, we have evaluated the effect of glutamate receptor activation on the efflux of glutathione from hippocampus in vitro. NMDA and kainate induced a delayed increase in glutathione, taurine, and phosphoethanolamine efflux. Extracellular glutathione was recovered mainly in the reduced form (85-95%); the efflux was dependent on extracellular calcium but unrelated to dantrolene-sensitive intracellular calcium release and independent of glutathione or NO synthesis. The NMDA-induced efflux of glutathione was enhanced by blockage of gamma-glutamyl transpeptidase, indicating an increased transpeptidation of glutathione after NMDA receptor activation. Our results suggest that increased efflux of glutathione could be a factor in initiating nerve cell death via a change in intracellular redox potential and/or a decrease in the intracellular capacity for inactivation of reactive oxygen species.